GAMING APPARATUS 



CROSS REFERENCE TO RELATED APPLICATIONS 

This application is based upon and claims the benefit of priority from the prior 
Japanese Patent Applications No. P2002-185047, filed on June 25, 2002; the entire 
contents of which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

L Field of the Invention 

The present invention relates to a gaming apparatus, such as slot machine, 
pachinko machine or other gaming apparatus, which comprise a variable display means 
to variably display symbols required for a game and a controller to control the varying 
of the display. 

2. Description of the Related Art 

Conventionally, as an aforementioned type of gaming apparatus, a slot machine 
which comprises a stopping means to stop varying of the display, as so-called 
"pachi-slo" gaming apparatus is known. Fig. 1 shows a conventional pachi-slo gaming 
apparatus X. 

The pachi-slo gaming apparatus X comprises, three reels 104 to 106, which 
variably display a plurality of symbols, in display windows 101 to 103 on a face panel 
100, and a variable display unit configured with reel stop buttons 107 to 109, to stop the 
reels 104 to 106. If a prescribed symbol combination lines up on the variable display 
unit, a return is given to a player of the pachi-slo gaming apparatus X. 

Further, winning lines, which relate to nine (9) symbols formed by three (3) 
rows X three (3) lines are printed on a front side of the face panel 100. These winning 
lines are a one medal winning line 111 in the middle, which becomes active if one 
medal is inserted, two medal winning lines 112a, 112b, which become additionally 



active if two medals are inserted, and three medal winning lines 113a, 113b, which 
become additionally active if three medals are inserted. In Fig. 1, the pachi-slo gaming 
apparatus X also has a game token insertion slot 114 configured to accept a game token 
(e.g., medal or coin) and a start lever 115 configured to start a game. 

Incidentally, regarding the variable display unit, besides the above mechanical 
type using the reels 104 to 106, there is also a display unit which can variably display 
symbols using a liquid crystal display (LCD), etc. 

As for procedure of playing game, a game is started by insertion of a game 
token into the game token insertion slot 114. The controller then controls the variable 
display unit to spin the reels 104 to 106 according to an operation of the start lever 115 
by the player, and symbols are then variably displayed. 

The variably displayed symbols stop automatically after a certain period of 
time or stop according to an operation of the reel stop buttons 107 to 109 so as to stop 
spinning of the reels 104 to 106 one after the other. As a result, if symbols on the reels 
104 to 106 appeared within the display windows 101 to 103 reach a certain combination 
(winning combination), game tokens are paid out so that a return can be given to the 
player. 

The aforementioned pachi-slo gaming apparatus X has a plurality of winning 
modes. Specifically, in a case where the player wins a prescribed prize, in addition to 
a single payout of medals, a game state is transferred to an advantageous state for the 
player for a certain period of time rather than the normal game state. As for such 
prizes, there are a big bonus (hereinafter referred to as "BB"), which allows a certain 
number of games serving relatively a bigger return to the player, and a regular bonus 
(hereinafter referred to as "RB"), which allows a certain number of games serving 
relatively a smaller return to the player. 

Further, in the pachi-slo gaming apparatus X, a combination of symbols that 
lines up along the active winning lines 111 to 113 (hereinafter referred to as "active 



line") is internally sampled (hereinafter referred to as "internal sampling"), and winning 
is determined based on the result of internal sampling and a timing when the player 
performs a stopping operation by pushing of the reel stop buttons 107 to 109. 

In other words, in order to win a prize which medals or coins are paid out, it is 
necessary that winning as a result of internal sampling (hereinafter referred to as 
"internally winning"), and that the player performs the stopping operation at a timing 
that allows lining up of the combination corresponding to the prize acquired by 
internally winning (hereinafter referred to as "internally winning prize") along the 
active line(s). 

It means that even if the internally winning is achieved, the prize is not 
awarded in a case where the timing of the stopping operation is not appropriate. 
Therefore, a technique of performing the stopping operation in a timely manner (which 
is called "see-and-push" and which intervention of player's technique is high) is 
required, and such a type of pachi-slo gaming apparatus has become major today. 

Regarding such a type of pachi-slo gaming apparatus, various techniques have 
been recently proposed to display the symbols as well as the winning lines 111 to 113 
on the face panel 100 in order to improve attractiveness and to ease identification of the 
winning prizes. 

For example, in the gaming apparatus described in the Japanese patent 
publication No. P2000-350805, an information display panel having some transparency 
is placed on the rear or close to the rear of the face panel and is configured with a matrix 
display unit enabling display by a dotted pattern using dots formed by a plurality of 
lines and columns. Moreover, the information display panel is configured by a 
transparent electronic luminescent (EL) panel in order to display characters and symbols, 
etc. on the panel by a dotted pattern. 

However, in the gaming apparatus comprising the information display panel 
(i.e., Japanese patent publication No. P2000-350805), although display of various 



information including images for entertainment can be accomplished, the symbols of 
the respective reels are viewed through the dotted pattern because the information 
display panel is transparent. 

Accordingly, it is a problem that both the images for entertainment and the 
symbols of the respective reels may not be displayed clearly. 

BRIEF SUMMARY OF THE INVENTION 

The present invention has been made in view of the above problem, and thus 
has an object of providing a gaming apparatus, which enables viewing of both the 
symbols of the reel and the images for entertainment, etc. that are displayed on the front 
side display unit, more clearly. 

To achieve the object, in the present invention described in the claim 1, a 
gaming apparatus comprises a variable display unit configured to variably display a 
plurality of symbols, a front side display unit located in front of the variable display unit 
and configured to enable viewing of the symbols displayed by the variable display unit, 
a backlight, which is set in the front side display unit in order to light up the symbols 
displayed by the variable display unit, an internally winning prize determiner 
configured to determine an internally winning prize, a stopping controller configured to 
stop the varying of display of the variable display unit based on a result of 
determination by the internally winning prize determiner, and wherein a prize is 
awarded if a stopped state displayed on the variable display unit, which is caused by the 
stopping controller, matches a prescribed stopped state. 

In the present invention described in claim 2, the backlight is set between the 
front side display unit and the variable display unit. 

In the present invention described in claim 3, the front side display unit 
displays a prescribed object on the periphery of an area where viewing of the symbols 
displayed by the variable display unit is enabled. 



In the present invention described in claim 4, the gaming apparatus further 
comprises a plurality of stoppers configured to stop the varying of display of the 
variable display unit. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 

Fig. 1 is diagram showing an example of a conventional gaming apparatus; 

Fig. 2 is a perspective view showing an exterior of the slot machine according 
to the embodiment of the present invention; 

Fig. 3 is a front side view showing an exterior of the slot machine according to 
the present invention; 

Fig. 4 is a block diagram showing circuit configuration of the slot machine 
according to the embodiment of the present invention; 

Fig. 5 is a block diagram showing a sub controller of the slot machine 
according to the embodiment of the present invention; 

Fig. 6 is a diagram showing a symbol string arranged on the reel; 

Fig. 7 is a diagram showing prizes and the number of paid medals 
corresponding to the winning symbol combinations; 

Fig. 8 is a diagram showing an example of a ceiling indicator; 

Fig. 9 is a diagram showing an example of an image notifying an order of 
stopping reels; 

Fig. 10A is a diagram showing a probability-sampling table; 
Fig. 1 OB is a diagram showing a probability-sampling table; 
Fig. 11 is a diagram showing a stopping control table number selection table; 
Fig. 12 is diagram showing a relationship between an order of a stopping 
operation and winnings; 

Fig. 13 is a diagram showing an example of a stopping control table; 
Fig. 14 is a diagram showing an example of a stopping control table; 



Fig. 15 is a diagram showing an example of a stopping control table; 

Fig. 16A is a diagram showing a table for ceiling-AT quantities selection; 

Fig. 16B is a diagram showing a table for ceiling-AT implementation sampling; 

Fig. 17A is a diagram showing a table for ceiling start-value selection; 

Fig. 17B is a diagram showing a table for transition to ceiling; 

Fig. 18 is a diagram showing an example of commands transmitted from a 
main controller to a sub controller; 

Fig. 19 is a diagram showing an example of commands transmitted from a 
main controller to a sub controller; 

Fig. 20 is a flowchart showing a process of a main controller; 

Fig. 21 is a flowchart showing a process of a main controller; 

Fig. 22 is a flowchart showing a process of a main controller; 

Fig. 23 is a flowchart showing a process of a main controller; 

Fig. 24 is a flowchart showing a process of a main controller; 

Fig. 25 is a flowchart showing a process of a main controller; 

Fig. 26 is a flowchart showing a stopping control table selection process; 

Fig. 27 is a flowchart showing a process of a sub controller; 

Fig. 28 is a flowchart showing a process of a sub controller; 

Fig. 29A is a flowchart showing a inserted medals update process; 

Fig. 29B is a flowchart showing a bet medals determination process; 

Fig. 29C is a flowchart showing a total bet medals update process; 

Fig. 29D is a flowchart showing a total paid update process; 

Fig. 30 is a flowchart showing a ceiling indicator indication process; 

Fig. 31 is a flowchart showing a ceiling-AT start check process; 

Fig. 32 is a flowchart showing a ceiling start-value selection process; 

Fig. 33 is a flowchart showing a ceiling-AT execution process; 

Fig. 34 is a flowchart showing a pushing order notification process; 



Fig. 35 is a flowchart showing a ceiling- AT implementation sampling process; 
Fig. 36 is a diagram explaining an arrangement of the panel display unit; 
Fig. 37 is a diagram explaining a panel display unit; and 
Fig. 38 is a diagram explaining an LCD panel. 

DETAILED DESCRIPTION OF THE INVENTION 

The gaming apparatus of present invention comprises a variable display unit 
configured to variably display a plurality of symbols, a front side display unit located in 
front of the variable display unit and configured to enable viewing of the symbols 
displayed by the variable display unit, a backlight, which is set in the front side display 
unit in order to light up the symbols displayed by the variable display unit, an internally 
winning prize determiner configured to determine an internally winning prize, a 
stopping controller configured to stop the varying of display of the variable display unit 
based on a result of determination by the internally winning prize determiner, and 
wherein a prize is awarded if a stopped state displayed on the variable display unit, 
which is caused by the stopping controller, matches a prescribed stopped state. 

Therefore, not only the front side display unit but also the symbols displayed 
by the variable display unit are lit up, whereby both the symbols displayed by the 
variable display unit and the images for entertainment, etc. are clearly displayed. This 
means that not only the images for entertainment displayed by the front display unit but 
also the symbols displayed by the variable display unit are easily viewed by a player of 
the gaming apparatus so that the player can be entertained. 

Further, in a case where the backlight is set between the front display unit and 
the variable display unit, the interior space of the gaming apparatus can be effectively 
utilized and the backlight can be installed in the gaming apparatus without enlarging a 
size of the gaming apparatus. 

Moreover, in a case where a prescribed object is displayed using the front 



display unit on the periphery of an area where viewing of the symbols displayed by the 
variable display unit, indications using various lamps installed in the face panel, which 
are adopted in the conventional gaming apparatus, can be performed by the front 
display unit. Thus, installation of the lamps is not required and the number of parts of 
the gaming apparatus can be decreased so as to reduce the manufacturing cost of the 
gaming apparatus. 

Hereinafter, a gaming apparatus according to the embodiment will be described 
in detail with reference to associated drawings. 

Fig. 2 is a perspective view showing an exterior of a gaming apparatus 1 
according to an embodiment of the present invention, and Fig. 3 is a front side view of 
the gaming apparatus 1. 

The gaming apparatus 1 comprises three spinning reels which variably display 
symbols, a so-called "pachi-slo machine". A game can be played using a token (coin 
or medal), or game media, e.g., a card, storing information regarding the value of the 
game which has been or is to be given to a player. Hereinafter, it is assumed that 
medals are utilized for playing the game. 

A panel display unit 5, which comprises an LCD, is placed in the middle of a 
cabinet 2 that forms the gaming apparatus 1. 

Further, three spinning reels 3L, 3C, 3R are placed in a line in the cabinet 2 and 
a symbol string formed by a plurality of the symbols are shown on the circumference of 
the respective reels. The spinning reels 3L, 3C, 3R configure the variable display unit 
in the embodiment. The symbols of the respective reels can be viewed through display 
windows 4L, 4C, 4R and the panel display unit 5. The respective reels spin at a 
constant speed (e.g., 80 rpm). 

Although configuration of the panel display unit 5 will be described later, a 
display screen 5a, which is configured by an LCD and enables viewing of the spinning 
reels 3L, 3C, 3R, is placed entirely on the panel display unit 5. The display screen 5a 



configures the front side display unit in the embodiment and the following elements 
appear from a player point of view. 

The oblong display windows 4L, 4C, 4R in the middle of the display screen 5a 
can be viewed by the player. Further, a centerline 8a, a top line 8b and a bottom line 
8c, which are horizontally drawn, and a cross-down line 8d and a cross-up line 8e, 
which are diagonally drawn can also be viewed on the display windows 4L, 4C, 4R. 
One, three or five winning lines become active by either an operation of a 1-BET switch 
11, a 2-BET switch 12, a MAX-BET switch 13 or insertion of medals to a medal 
insertion slot 22. The line being active can be identified by lighting of the line and a 
BET lamps 9a, 9b, 9c. 

Specifically, the 1-BET lamp 9a, the 2-BET lamp 9b, the MAX-BET lamp 9c 
and a credited medal indicator 19 are placed at the left side of the display windows 4L, 
4C, 4R. The 1-BET lamp 9a, the 2-BET lamp 9b and the MAX-BET lamp 9c light 
according to the number of bet medals (hereinafter referred to as "BET No.") for a 
single game. Here, in the embodiment, a single game is completed when all the reels 
have stopped spinning, or the game media is paid out if that is the case. 

The 1-BET lamp 9a lights if the BET No. is one, and one winning line has 
become active. The 2-BET lamp 9b lights if the BET No. is two, and three winning 
lines have become active. The MAX-BET lamp 9c lights if the BET No. is three, and 
all the winning lines (i.e., five lines) have become active. Further, a start acceptance 
lamp 25 lights if, at least, one winning line has become active. Moreover, the credited 
medal indicator 19 indicates the number of credited medals. 

A WIN lamp 17, a payouts indicator 18 and a medal acceptance lamp 24 are 
placed at the right side of the display windows 4L, 4C, 4R. The WIN lamp 17 lights 
with a prescribed probability if the internally winning of BB or RB occurs. The WIN 
lamp 17 also lights if the player wins BB or RB. The payouts indicator 18 is 
configured by a seven-segment LED and indicates the number of medals to be paid out 



at winning the prize. The medal acceptance lamp 24 blinks when insertion of the 
medal can be accepted. 

A bonus game counter 20 is placed at the upper right side of the display screen 
5a. The bonus game counter 20 indicates the number of RB games and the number of 
possible RB game winnings, etc., which will be described later. 

A game-stop indicator 31, a replay indicator 32, an RB indicator 33 and a BB 
indicator 34 are placed in a line at the upper left side of the display screen 5a. The 
game-stop indicator 31 lights if the elapsed time from the spinning of the reels last time 
is less than a prescribed time (4.1 seconds in the embodiment). The replay indicator 
32 lights when a replay is allowed. The RB indicator 33 lights while RB is in progress 
and the BB indicator 34 lights while BB is in progress. 

Further, in a case where the internally winning of the "bell prize" occurs during 
the "stopping operation assist-time (AT)", the "order of stopping reels" for achievement 
of the prize is also displayed on the display screen 5a. 

A base 10 is formed below the display windows 4L, 4C, 4R and an indication 
unit 2a, which displays information regarding the gaming apparatus 1, is placed 
between the base 10 and the display windows 4L, 4C, 4R. 

Further, the medal insertion slot 22 is placed at the right side of the indication 
unit 2a, and the 1-BET switch 11, the 2-BET switch 12 and the MAX-BET switch 13 
are placed at the lower left position of the indication unit 2a. In addition, a control 
button 26, an okay button 27 and a cancel button 28 are placed at the upper left position 
of the indication unit 2a. 

If the 1-BET switch 11 is pushed, one medal is bet from the credited medals. 
If the 2-BET switch 12 is pushed, two medals are bet from the credited medals. 
Similarly, if the MAX-BET switch 13 is pushed, the maximum allowed number of 
medals is bet. The prescribed winning lines are to be active by an operation of the 
BET switches as described above. 
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Moreover, switching of the image displayed on the display screen 5a and input 
of information can be performed using the control button 26, the okay button 27 and the 
cancel button 28. 

At the left side of the front face of the base 10, a credited medal settlement 
switch 14 in order for the player to credit/pay out the medals is placed. Medals are 
paid out from a medal payout slot 15 and stored in a medal tray 16 by an operation of 
the credited medal settlement switch 14. A start lever 6, which moves freely within 
prescribed angles and accepts an operation of the player, is mounted at the right side of 
the credited medal settlement switch 14 to start variably display the symbols of the reels 
in the display windows 4L, 4C, 4R (i.e., to start a game). 

At the left side of the front face of the base 10, a door opening/forced 
game-over reset unit 29 is placed. The door opening/forced game-over reset unit 29 
allows opening of the front door if a prescribed key is inserted and turned to the right, 
and resets the forced game-over if the prescribed key is inserted and turned to the left. 

Speakers 21L, 21R are placed at the upper left and right side of the cabinet 2. 
A payout table panel 23, which indicates winning symbol combinations and the number 
of medal to be paid out, is placed between the speaker 21L and 21R. In the middle of 
the front face of the base 10 and the lower side of the indication unit 2a, stop buttons 7L, 
7C, 7R to stop the spinning reels 3L, 3C, 3R are placed. 

As shown in Fig. 36, the panel display unit 5 is mounted to a front opening area 
2b from the rear side, and the portion disclosed from the cabinet 2 configures the 
display screen 5a. Incidentally, the notations 2c, 2c' show upper and lower bosses and 
the notation 2d shows a screw for mounting the panel. 

As shown in Fig. 37, the panel display unit 5 is configured by a multiple layer 
panel 5', which is clamped by a frame 505 that has a rectangular shape. 

The multiple layer panel 5' is configured by multiple layers, such as a 
protection glass 500 and an LCD panel 501, both of which substantially configure the 
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front side display unit, a light guiding panel 503 having a prescribed thickness, which 
configures a part of a backlight structure, and a scattering panel 504, which is formed by 
a plastic film attached to the light guiding panel 503. Incidentally, a surface of the 
scattering panel 504 is processed so as to be uneven, in order for the beam to scatter. 
Further, a transparent acrylic panel may be used instead of the protection glass 500. 

Here, as shown in Fig. 38, the LCD panel 501 may have a hole 502, which 
enables viewing of the symbols displayed on the spinning reels 3L, 3C, 3R, additionally, 
no objects may be displayed on the area where viewing of the symbols of the spinning 
reels 3L, 3C, 3R (the hole 502) is enabled. 

Further, the backlight is set between the front side display unit and the variable 
display unit in order to light up the symbols of the spinning reels 3L, 3C, 3R. 
Specifically, a cold cathode fluorescent lamp (CCFL) 2e, which functions as the 
backlight of the LCD panel 501 and lights up the symbols of the spinning reels 3L, 3C, 
3R is set below the multiple layer panel 5' and between the multiple layer panel 5' and 
the spinning reels 3L, 3C, 3R. 

More specifically, the CCFL 2e is positioned at the bottom of the scattering 
panel 504, and the frame 505 has a notch 505a for the beam of the CCFL 2e to pass 
through from the bottom of the scattering panel 504. Thus, the beam of the CCFL 2e 
can light up the whole area of the scattering panel 504 and can scatter towards the front 
side via the scattering panel 504. The CCFL 2e therefore functions as the backlight of 
the LCD panel 501. 

Further, the beam of the CCFL 2e also lights up the spinning reels 3L, 3C, 3R, 
which are positioned behind the multiple layer panel 5'. In Fig. 38, a notation 2f 
shows a reflecting cover which surrounds the CCFL 2e and has U-shaped cross-section. 
The reflecting cover is mounted to the lower boss 2c' together with the multiple layer 
panel 5 ? . 

As described above, in the embodiment, since the backlight is set in the front 
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display unit in order to light up the symbols displayed by the variable display unit, not 
only the front side display unit but also the symbols displayed by the variable display 
unit are lit up, whereby both the symbols displayed by the variable display unit and the 
images for entertainment, etc. are clearly displayed. This means that not only the 
images for entertainment displayed by the front display unit but also the symbols 
displayed by the variable display unit are easily viewed by a player of the gaming 
apparatus so that the player can be entertained. 

Further, in a case where the backlight is set between the front display unit and 
the variable display unit, the interior space of the gaming apparatus can be effectively 
utilized and the backlight can be installed in the gaming apparatus without enlarging a 
size of the gaming apparatus. 

Moreover, in a case where a prescribed object, i.e., lamps (the 1-BET lamp 9a, 
the 2-BET lamp 9b, the MAX-BET lamp 9c and the WIN lamp 17) and indicators (the 
payouts indicator 18, the credited medal indicator 19 and the bonus game counter 20), 
are displayed using the front side display unit on the periphery of the variable display 
unit, indications using such lamps and indicators installed in the face panel, which are 
adopted in the conventional gaming apparatus, can be performed by the front display 
unit. Thus, installation of the lamps is not required and the number of parts of the 
gaming apparatus can be decreased so as to reduce the manufacturing cost of the 
gaming apparatus. 

The gaming apparatus 1 is configured as heretofore described, and hereinafter, 
an operation to spin the spinning reels 3L, 3C, 3R using the start lever 6, and to stop 
spinning of the spinning reels 3L, 3C, 3R respectively using the three stop buttons 7L, 
7C, 7R will be described. 

In the embodiment, a stopping operation performed when all the spinning reels 
3L, 3C, 3R are spinning is called a "first stopping operation", a stopping operation 
performed the following is called a "second stopping operation", and a stopping 
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operation performed after the "second stopping operation" is called a "third stopping 
operation". 

Further, pushing the left stop button 7L as the "first stopping operation" is 
called "regular-order pushing", pushing the center stop button 7C as the "first stopping 
operation" is called "center-start pushing", and pushing the right stop button 7R as the 
"first stopping operation" is called "reverse-order pushing". 

Since the three stop buttons 7L, 7C, 7R are placed in the gaming apparatus 1, 
the order of the operation becomes six ways. The order of the operation is then 
classified as follows. 

Here, the left stop button 7L is abbreviated as "L", the center stop button 7C is 
abbreviated as "C", and the right stop button 7R is abbreviated as "R". For descriptive 
purposes, the first stopping operation is indicated starting from the left. In other words, 
for example, if the left stop button 7L is pushed as the "first stopping operation", the 
center stop button is pushed as the "second stopping operation", and then the right stop 
button is pushed as the "third stopping operation", it is indicated as "L-C-R". As 
described, six ways of the stopping operation exist in the embodiment, such as "L-C-R", 
"L-R-C", "C-L-R", "C-R-L", "R-L-C" and "R-C-L". 

Fig. 6 shows a symbol string, which is indicated on the spinning reels 3L, 3C, 
3R, and which has 21 segments formed by a plurality of the symbols. A code number 
in a range of "00 to 20" is assigned to each symbol and is stored in a program ROM 42 
as data table. The symbol string formed by a "RED7", "BLUE7", "BAR", "BELL", 
"PLUM", "REPLAY" and "CHERRY" is indicated on the respective spinning reels 3L, 
3C, 3R. The spinning reels 3L, 3C, 3R spin as the symbol string moves to the 
direction indicated by the arrow in Fig. 6. 

Fig. 7 shows prizes to be awarded and the number of medals to be paid out 
corresponding to the winning symbol combinations. 

The game state is divided into three states, such as the "normal game state", the 



-14- 



"normal game state in BB state", and the "RB game state". 

Although there is a case where the normal game state is further divided based 
on either the internally winning of BB or RB occurs, prizes to be awarded by the 
internally winning are similar to the three states as shown in Fig. 7. 

Incidentally, the type of prizes awarded by the internally winning is determined 
by a probability-sampling table (the probability sampling table will be described later). 
The probability sampling tables are provided for the respective game states. This 
means that the same type of prizes is awarded by the internally winning in the same 
game state. 

As shown in Fig. 7, in the normal game state, if "RED7-RED7-RED7" or 
"BLUE7-BLUE7-BLUE7" lines up along the active line, BB is acquired together with 
payout of 15 medals, and then the game state starting from the next game becomes the 
BB state. 

The "RB game state" occurs when "BAR-BAR-BAR" lines up along the active 
line during the "normal game state", or "REPLAY-REPLAY-REPLAY" lines up along 
the active line during the "normal game state in the BB state" (which is called "J AC 
IN"). At this point in time, 15 medals are paid out. The "RB game state" is a game 
state in which "REPLAY-REPLAY-REPLAY" easily lines up so as to win the prize that 
pays out 15 medals if one medal is bet. A maximum of 12 games are allowed in the 
RB game state (which is called "allowed RB games"). Further, winning the prize can 
be allowed up to 8 times during the RB game state (which is called "allowed RB game 
winnings"). This means that the RB game state is completed when the number of 
games reaches 12 times or the number of winning reaches 8 times. The game state is 
transferred to the normal game state as soon as the RB game state is completed. 

The BB state completes when 30 games under the normal game state in BB 
state are complete, or the third RB is completed after transfer to the RB game state three 
times during the BB state. The game state is then transferred to the normal game state 
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as soon as the BB state is completed. 

In the normal game state, a game replay is awarded if 
"REPLAY-REPLAY-REPLAY" lines up along the active line. Since the same number 
of inserted medals as the last game is automatically inserted if the replay is awarded, the 
player can play a game without betting medals. 

In the normal game state or the normal game state in BB state, "Bell prize" is 
awarded if "BELL-BELL-BELL" lines up along the active line. Whether the prize is 
awarded or not when the internally winning of the "Bell prize" has occurred is 
determined based the table number, which will be described later, and the order of 
pushing the stop buttons 7L, 7C, 7R by the player. 

Specifically, the "BELL-BELL-BELL" lines up along the active line and the 
"Bell prize" is awarded only if the stopping operation is performed according to the 
order of operation corresponding to the table number selected from the six ways. If 
the stopping operation is performed by one of the other five orders, the "Bell prize" is 
not awarded. 

In addition, it is possible that the "Plum prize" and the "Cherry prize" are 
awarded during the normal game state and the normal game state in BB state, and the 
number of medals to be paid out is as shown in Fig. 7. 

If the internally winning of the "Bell prize" occurs during the normal game 
state, the "stopping operation assist-time (AT)", in which the order of the operation to 
acquire the prize is notified, is provided. Therefore, the player will certainly acquire 
the prize if the internally winning of "Bell prize" occurs during the "stopping operation 
assist-time (AT)". 

Fig. 8 is a diagram explaining an example of the "ceiling indicator", which 
indicates the process by which relieving of the player is implemented. The scale 
shown in Fig. 8 indicates difference between the total number of consumed medals and 
the total number of paid medals. In other words, during the normal game state, since 
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consumed medals are larger than paid medals normally, the level of the ceiling indicator 
increases accordingly until the bonus game is awarded. The ceiling indicator indicates 
the level "1" when BB is completed, and the relieving of the player, which is called 
"ceiling", is implemented as soon as it reaches the level "8". 

Hereinafter, with reference to Fig. 9, the images displayed on the display 
screen 5a if the internally winning of the "Bell prize" occurs during the AT (assist-time), 
i.e., the images notifying the order of the operation, will be described. It is assumed in 
Fig. 9 that the operation in the order of the "L-R-C" is required to acquire the prize. 

The Fig. 9 (1) shows the image to be displayed at the start of the game. The 
symbol of a bell is displayed on the left side area, which notifies that the internally 
winning of the "Bell prize" has occurred. Further, the "=LEFT= PUSH!" message is 
displayed below the symbol and notifies to push the left stop button 7L as the " first 
stopping operation" to acquire the prize. 

The Fig. 9 (2) shows the image to be displayed after the "first stopping 
operation" is performed. The symbol of a bell is displayed on the right side area, and 
the "=RIGHT= PUSH!" message is displayed below the symbol and notifies to push the 
right stop button 7R as the " second stopping operation". 

The Fig. 9 (3) shows the image to be displayed after the "second stopping 
operation" is performed. The symbol of a bell is displayed in the middle, and the 
"=CENTER= PUSH!" message is displayed below the symbol and notifies to push the 
center stop button 7C as the " third stopping operation". If the first and second 
stopping operations are performed according to the messages displayed on the display 
screen 5a, the "BELL-BELL-BELL" lines up along the active line after the third 
stopping operation and then the "Bell prize" is awarded. 

It is to be noted that in Fig. 9, as the mode of notifying the order of the 
operation, although the stop button to be pushed is notified one after the other, the order 
of the operation may be notified at once at the start of the game. For example, the 



-17- 



"L-R-C" can be displayed on the display screen 5a as the order of the operation. 

Fig. 4 shows circuit configuration including a main controller 81 for 
controlling the processes of the game in the gaming apparatus 1, peripheral units 
(actuator) electrically connected to the main controller 81, and a sub controller 82 for 
controlling the panel display unit 5 as well as the speakers 21L, 21R based on the 
instruction transmitted by the main controller 81. 

The main controller 81 is mainly configured by a microcomputer 40, and 
circuits for a random number sampling are added. The microcomputer 40 includes a 
CPU 41 for performing controls according to the preset program, and the program ROM 
42 as well as a RAM 43 as a storing means. 

A clock pulse generator 44 as well as a divider 45 for generating a base clock 
pulse and a random number generator 46 as well as a sampling circuit 47 for generating 
a random number to be sampled are connected to the CPU 41. The sampling of the 
random number may be performed in the microcomputer 40, i.e., the sampling may be 
performed on the program running on the CPU 41. In this case, the random number 
generator 46 and sampling circuit 47 can be omitted, or they may remain to back up the 
sampling performed in the CPU 41. 

In the program ROM 42, the probability-sampling table for the sampling of the 
random number performed when the start lever 6 is operated (a start operation), a 
" stopping control table" for determination of a stopped state of the reels depends on an 
operation of the stop buttons, and various instructions (commands) for transmitting to 
the sub controller 82 are stored. As for the commands, for example, there are a 
"demonstration display command", a "start command", an "all reels stop command" 
and a "winning command". These commands will be described later. Incidentally, 
the sub controller 82 does not transmit a command to the main controller 81, and 
communication is initiated only from the main controller 81 to the sub controller 82. 

In the circuit shown in Fig. 4, as an actuator controlled based on a control 
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signal transmitted by the microcomputer 40, there are a hopper 50, which accepts 
medals and pays out a prescribed number of medals as a game value serving means, 
based on instructions from a hopper driving circuit 51 and stepping motors 59L, 59C, 
59R for driving the spinning reels 3L, 3C, 3R. 

Further, a motor driving circuit 49 for driving the stepping motors 59L, 59C, 
59R, the hopper driving circuit 51 for driving the hopper 50, a lamp driving circuit 55 
for driving lamps, and a display driving circuit 58 for driving the display units are 
connected to the output port of the CPU 41 via an I/O port 48. These driving circuits 
control the respective actuators based on a received control signal from the CPU 41. 

Moreover, as an input signal generating means for generating a required input 
signal for the microcomputer 40 to generate instructions, there are a start switch 6S, the 
1-BET switch 11, the 2-BET switch 12, the MAX-BET switch 13, the credited medal 
settlement switch 14, an inserted medal sensor 22S, a reel stop signal circuit 56, a reel 
position detecting circuit 60 and a payout completion signal circuit 61, and they are also 
connected to the CPU 41 via the I/O port 48. 

The start switch 6S detects the operation of the start lever 6. The inserted 
medal sensor 22S detects the medal inserted into the medal insertion slot 22. The reel 
stop signal circuit 56 generates a stop signal according to the operation of the stop 
buttons 7L, 7C, 7R. The reel position detecting circuit 60 receives a pulse from a 
reel-spinning sensor and provides the CPU 41 with a signal for detecting the positions 
of the spinning reels 3L, 3C, 3R. The payout completion signal circuit 61 generates a 
signal, which detects completion of a medal payout, when the count measured by a 
medal detector 50S reaches a prescribed number. 

In the circuit shown in Fig. 4, the random number generator 46 generates a 
random number within a certain range, and the sampling circuit 47 samples a single 
random number at an appropriate timing after the start lever 6 is operated. Internally 
winning is then determined based on the sampled random number and the 
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probability-sampling table stored in the program ROM 42. After the internally 
winning is determined, a random number is again sampled in order to select the 
stopping control table. 

After spinning of the spinning reels 3L, 3C, 3R is started, the number of 
driving pulses supplied to the respective stepping motors 59L, 59C, 59R is counted, and 
the counted number is written to the RAM 43. A reset pulse is transmitted every 
single rotation from spinning reels 3L, 3C, 3R and is inputted to the CPU 41 via the reel 
position detecting circuit 60. The reset pulse then clears the counted number of 
driving pulses stored in the RAM 43. Therefore, the counted numbers corresponding 
to the position within a single rotation for the respective spinning reels 3L, 3C, 3R are 
stored in the RAM 43. 

A symbols table is stored in the program ROM 42 in order to correlate the 
position of the spinning reels 3L, 3C, 3R with the symbols indicated on the 
circumference of the reel. In the symbols table, the code number, which is assigned 
per a certain rotating pitch of the spinning reels 3L, 3C, 3R, and a symbols code, which 
indicates the symbols that correspond to the respective code numbers, are correlated. 

Further, a winning symbol combinations table is stored in the program ROM 
42. In the winning symbol combinations table, a winning symbol combination, the 
number of medals to be paid out and a winning determination code for determination of 
the winning are correlated. The winning symbol combinations table is referred when 
the spinning reels 3L, 3C, 3R is controlled to stop and when the winning is confirmed 
after all the reels stopped. 

If the internally winning occurs as the result of the sampling (the probability 
sampling process), the CPU 41 transmits a signal to the motor driving circuit 49 to stop 
the spinning reels 3L, 3C, 3R based on a signal transmitted by the reel stop signal 
circuit 56 when the stop buttons 7L, 7C, 7R are operated by the player and the selected 
winning symbol combinations table. 
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If the stopped state matches the symbol combination determined as the result of 
the internally winning, the CPU 41 transmits a signal instructing payout to the hopper 
driving circuit 51 and the hopper 50 pays out a prescribed number of medals. At this 
point in time, the medal detector 50S counts the number of medals paid by the hopper 
50 and a signal, which notifies completion of medal payout, is inputted to the CPU 41 
when the counted number reaches the specified value. The CPU 41 then deactivates 
the hopper 50 via the hopper driving circuit 51 so as to complete the medal payout 
process. 

A block diagram in Fig. 5 shows configuration of the sub controller 82. The 
sub controller 82 controls lighting of the lamps (the 1-BET lamp 9a, the 2-BET lamp 9b, 
the MAX-BET lamp 9c and the WEN lamp 17), display units (the payouts indicator 18, 
the credited medal indicator 19 and the bonus game counter 20) and the other various 
images displayed on the panel display unit 5. The sub controller 82 also controls the 
sounds outputted from the speakers 21L, 21R. 

The sub controller 82 is deployed on a different circuit board from that of the 
main controller 81 and is mainly configured by a microcomputer 83 (hereinafter 
referred to as a "sub microcomputer 83"). Specifically, the sub microcomputer 83 is 
configured with an image control circuit 91 as a display controlling means for the panel 
display unit 5, a audio source IC 88 for storing audio sources outputted by the speakers 
21L, 21R and a power amplifier 89. 

The sub microcomputer 83 includes a sub CPU 84 for performing controls 
according to the instructions transmitted by the main controller 81, and a program ROM 
85 as well as a work RAM 86 as the storing means. Although, a clock pulse generator, 
a divider, a random number generator and a sampling circuit are not installed in the sub 
controller 82, random number sampling is performed on a program running on the sub 
CPU 84. 

The sub microcomputer 83 has a notifications counter and a ceiling- AT 
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quantity stock counter, etc. in a prescribed area of its memory area. The notifications 
counter stores the number of remaining notifications of the order of pushing during the 
AT (assist-time). If the value of the counter is "1" or more, the ceiling- AT is 
implemented. The ceiling- AT quantity stock counter stores information regarding the 
number of remaining AT to be implemented. 

The program ROM 85 stores a control program executed on the sub CPU 84. 
The work RAM 86 is configured as a temporary storing means when the sub CPU 84 
executes the control program. 

The image control circuit 91 is configured with an image control CPU 92, an 
image control work RAM 93, an image control program ROM 94, an image ROM 96, a 
video RAM 97 and an image control IC 98. The image control CPU 92 determines the 
content to be displayed on the panel display unit 5 according to an image control 
program stored in the image control program ROM 94 based on the parameters set by 
the sub microcomputer 83. 

The image control program ROM 94 stores the image control program 
regarding the display on the panel display unit 5 and various tables for selection. The 
image control work RAM 93 is configured as a temporary storing means when the 
image control CPU 92 executes the image control program. The image control IC 98 
produces an image depending upon the displayed content determined by the image 
control CPU 92 and outputs the image to the panel display unit 5. The image ROM 96 
stores dot data for producing the image. The video RAM 97 is configured as the 
temporary storing means when the image control IC 98 produces the image. 

Next, with reference to Figs. 10A and 10B, the probability-sampling table will 
be described. 

The probability-sampling tables are referred during a probability sampling 
process. The table shown in Fig. 10A is used under the normal game state, and the 
table shown in Fig. 10B is used under the normal game state in BB state. The tables 
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are used to determine the internally winning prize of each game. 

Both tables have the range of random numbers from 0 to 16383, and the 
internally winning prize is determined using one of the values to be sampled from the 
range. 

For example, under the normal game state, if the sampled value of the random 
number is "2851", the "Bell prize" is determined as the internally winning prize. 
Further, if the sampled value of the random number is in a range from 11036 to 16383, 
no prizes are to be awarded for the game. 

Hereinafter, with reference to Fig. 11 through 15, the stopping control table, 
which is used when the internally winning of the "Bell prize" occurs, will be described. 

The "stopping control table number selection table" shown in Fig. 11 is used to 
determine the table to be referred when the spinning reels 3L, 3C, 3R are controlled to 
stop while the internally winning of the "Bell prize" has occurred. Specifically, if the 
internally winning of the "Bell prize" occurs, one of the six tables is referred to, and the 
control for stopping the spinning reels 3L, 3C, 3R is performed based on the selected 
table. 

Fig. 12 shows a relationship between the order of the stopping operation of the 
spinning reels 3L, 3C, 3R based on the selected table shown in Fig. 11 and winning of 
the "Bell prize". For example, the table No. 1 is selected based on the "stopping 
control table number selection table" shown in Fig. 11, the "Bell prize" is awarded if the 
order of the operation follows "L-OR" However, the "Bell prize" is not awarded if 
the order of the operation does not follow the "L-C-R". In other words, it is necessary 
that the internally winning of the "Bell prize" occurs and the order of the operation for 
pushing the stop buttons 7L, 7C, 7R follows the order specified by the selected table 
number. 

Here, with reference to Fig. 13 through 15, a detailed controlling method to 
stop the spinning reels 3L, 3C, 3R in a case where the internally winning of the "Bell 
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prize" has occurred will be described. 

In the stopping control table, the "position when the stop button is pushed" and 
the "controlled stop position" are indicated using a code number. The "position when 
the stop button is pushed" means the code number of the symbol positioned on the 
centerline 8a (specifically, the center of the symbol is positioned above the centerline 8a 
and is the closest to the centerline 8a.) when the stop buttons 7L, 7C, 7R, which 
correspond to the spinning reels 3L, 3C, 3R, are pushed. 

The "controlled stop position" means the code number of the symbol to be 
displayed on the position of the centerline 8a when the reel stops due to the stopping 
operation. Here, in the embodiment, four (4) segments are assigned in the maximum 
for a so-called "slidable segments". For example, if the stop button 7R is pushed at the 
timing when the "CHERRY", which the code number of "12" is assigned, reaches the 
position of the centerline 8a while the spinning reel 3R is spinning, the spinning reel 3R 
can be controlled so as to stop the "BLUE7", which the code number of "08" is 
assigned, on the position of the centerline 8a. 

Fig. 13 shows the stopping control table used for a case where the prize is to be 
awarded. The table is used when controlling the reel so as to line up the 
"BELL-BELL-BELL" along the active line for awarding the "Bell prize" after the 
internally winning of the "Bell prize" occurred. 

In Fig. 13, the "controlled stop position" of the reel 3L is the code number of 
either "03", "08", "11", "15" or "19", which correspond to the "BELL" symbol. In Fig. 
13, the "controlled stop position" of the reel 3C is the code number of either "03", "07", 
"11", "15" or "19", which correspond to the "BELL" symbol. Similarly, in Fig. 13, the 
"controlled stop position" of the reel 3R is the code number of either "01", "05", "10", 
"14" or "18", which correspond to the "BELL" symbol. 

As described above, if the stopping control table shown in Fig. 13 is used for 
controlling the spinning reels 3L, 3C, 3R, the "BELL" symbol appears on the position 
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of the centerline 8a, i.e., in the middle of the display windows 4L, 4C, 4R, which causes 
the prize to be awarded. 

Fig. 14 shows the stopping control table used for the regular-order pushing and 
the center-start pushing in a case where the prize is missed after the internally winning 
of the "Bell prize" has occurred. The table is used when controlling the reel so as to 
not line up the "BELL-BELL-BELL" along the active line (the "Bell prize" is not 
awarded). Here, the controlled stop positions, which correspond to the positions when 
the stop button of the reel 3L and 3C are pushed, are basically the same as those shown 
in Fig. 13. 

However, in Fig. 14, the controlled stop position of the reel 3R is the code 
number of either "02", "06", "11", "15" or "19", which corresponds to the "REPLAY". 

As described above, if the stopping control table shown in Fig. 14 is used for 
controlling the spinning reels 3L, 3C, 3R, the "BELL" symbols appear in the middle of 
the display windows 4L and 4C, and the "REPLAY" symbol appears in the middle of 
the display window 4R, and it therefore causes the "Bell prize" not to be awarded. 

Fig. 15 shows the stopping control table used for the reverse-order pushing and 
in a case where the prize is missed after the internally winning of the "Bell prize" 
occurs. The table is used when controlling the reel so as to not line up the 
"BELL-BELL-BELL" along the active line (the "Bell prize" is not awarded). Here, 
the controlled stop positions, which correspond to the positions when the stop button of 
the reel 3C and 3R are pushed, are basically the same as those shown in Fig. 13. 

However, in Fig. 15, the controlled stop position of the reel 3L is the code 
number of either "04", "09", "12", "17" or "20", which corresponds to the "REPLAY". 

As described above, if the stopping control table shown in Fig. 15 is used for 
controlling the spinning reels 3L, 3C, 3R, the "REPLAY" symbol appears in the middle 
of the display window 4L, and the "BELL" symbols appear in the middle of the display 
windows 4C and 4R, and it therefore causes the "Bell prize" not to be awarded. 



-25- 



In the embodiment, the six ways are adopted as the order of the stopping 
operation as described above, and the "BELL-BELL-BELL" lines up along the active 
line and the prize is then awarded only if the stopping operation is performed according 
to the order of the operation specified by the selected table number. 

Therefore, it is possible that whether lining up of the "BELL-BELL-BELL" 
occurs or not is determined when the second stopping operation is performed. For 
example, there is a case where the table number "1" (the order of the operation is 
"L-C-R") shown in Fig. 12 is selected and the stop button 7L is then pushed to stop the 
reel 3L. It means that there is case whether lining up of the "BELL-BELL-BELL" 
occurs or not is not yet apparent at the first stopping operation. Because, it is still 
possible that the operation follows the "L-R-C" instead of "L-C-R", which causes the 
prize not to be awarded. 

Further, in the embodiment, the "BELL-BELL-BELL" always lines up along 
the centerline 8a. In the embodiment, two types of the stopping control tables are thus 
used for the case where the prize is missed as shown in Fig. 14 and 15. It is to be 
noted that if the table No. "2", "3", "4", "5" or "6" is selected, the "Bell prize" is to be 
awarded by performing the operation following the order of "L-R-C", "C-L-R", 
"C-R-L", "R-L-C" or "R-C-L", respectively. 

Fig. 16A shows a "table for the ceiling- AT quantity selection" and Fig. 16B 
shows a "table for a ceiling- AT implementation sampling". The ranges of a random 
number are 0 to 4095 for "table for the ceiling- AT quantity selection", and 0 to 255 for 
the "table for a ceiling- AT implementation sampling". 

Ten (10) games are allowed during the ceiling- AT and the "table for the 
ceiling- AT quantity selection" determines quantities of the ceiling- AT to be 
implemented. Either "1", "2", "5", "10" or "30" times is selected by sampling. 

In the table, the value is subtracted from the sampled random number starting 
from the upper column one after the other, and if the reminder becomes a negative 
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number, the quantity corresponding to the column is set as the ceiling- AT quantity. 
For example, if the sampled random number is "4021", firstly, "2356" shown in the first 
column is subtracted from "4021" and the remainder becomes "1665". Since the 
remainder is a positive number, "1512" shown in the second column is further 
subtracted and the remainder becomes "153". Since the remainder is still a positive 
number, "196" shown in the third column is further subtracted and the remainder 
becomes "-43". Here, since the remainder becomes a negative number, the AT are set 
5 times. 

Further, the "table for a ceiling- AT implementation sampling" is used to 
determine whether or not the ceiling- AT is implemented. Here, if the "implement", 
which has the value "32", is selected, ten (10) games, in which an image notifying the 
order of the operation appears, are set. It means the ceiling- AT starts when the 
"implement" is selected. Incidentally, the method of sampling is the same as the "table 
for the ceiling-AT quantity selection" described above. 

Fig. 17A shows a "table for ceiling start-value selection" and Fig. 17B shows a 
"table for transition to the ceiling". The range of a random number is 0 to 255 for the 
"table for ceiling start-value selection", and the value indicated in the "table for 
transition to the ceiling" means the differences, which are used to determine whether or 
not the level of the ceiling indicator increases. 

Firstly, the "table for ceiling start-value selection" is used after the BB state is 
completed and determines the value of the difference, which causes the next 
implementation of the ceiling. If the value of "1200" in the table is selected, the 
ceiling, which is a sort of relieving of the player, is implemented when the difference 
between consumed medals and paid medals reaches 1200 pieces. Similarly, the ceiling 
is implemented when the difference reaches 1500 pieces if "1500" is selected, and 1800 
pieces if "1800" is selected. 

The "table for transition to the ceiling" is used to determine the level to be 
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indicated on the ceiling indicator according to the table for ceiling start-value selection 
and the current difference of the medals. Specifically, the level to be indicated is 
selected by referring the value shown in the table based on the current difference and 
the selected value (i.e., 1200, 1500 or 1800 pieces) that causes implementation of the 
ceiling- AT. For example, if the value selected for implementation of the AT is 1200 
pieces and the current difference reaches 821 pieces, level 5 is indicated. Further, if 
the difference reaches 900 pieces, level 6 is indicated. 

Fig. 18 and 19 show lists of commands. These commands are mainly 
transmitted from the main controller 81 to the sub controller 82. The main controller 
81 and the sub controller 82 are connected by 16 data signal lines and a signal line. 
The commands are configured by 2, 4 or 6 bytes, and are transmitted by a 1, 2 or 3 step 
sequence. 

In case of the start commands, the type of the internally winning prize, the 
game state and the selected stopping control table number for a case where the 
internally winning prize of the "BELL" are transmitted as a single command. The 
other commands are similar to the start commands. Further, commands shown in Fig. 
18 and 19 are example and the other required information is also transmitted in order for 
sub controller 82 to perform control. 

Hereinafter, with reference to Fig. 20 to 26, main flowcharts regarding the CPU 
41 of the main controller 81 will be described. 

Firstly, power is turned on (step 1/hereinafter referred to as "ST") and the CPU 
41 initializes all the output ports (ST2). The CPU 41 then checks whether or not a 
"power-down error" occurs (ST3). Here, if a "power-down error" occurs, the process 
of ST2 is again performed. If no "power-down error" occurs, it is shifted to the 
process of ST4. In ST4, the CPU 41 itself is initialized. The CPU 41 then checks 
whether or not a "RAM error" has occurred (ST5). Here, if the "RAM error" has 
occurred, "RAM error" is indicated. Specifically, "rr" is indicated on the payouts 
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indicator 18 that is configured by a seven-segment LED. Incidentally, "RAM error" 
means that reading and writing using the RAM 43 is not properly working. 

If no "RAM error" has occurred, the CPU 41 checks whether or not a key 
switch 63 for setting is turned on (ST6). If the key switch 63 is turned on, the CPU 41 
performs a setting process configured by six stages (ST7) and then shifts to the process 
of ST12. If the key switch 63 is turned off, the CPU 41 shifts to the process of ST8. 
In the process of ST8, the CPU 41 checks whether or not a back-up battery works 
properly. If the back-up battery works properly, the CPU 41 clears addresses and an 
unused area of the RAM 43, and resumes the output-state when power was turned off 
(ST9). Further, the CPU 41 updates the input ports to the state when power is turned 
on, and resumes the state when power was turned off (ST10). 

If the back-up battery does not work properly, the CPU 41 sets an initial value 
of parameters (ST11), and clears the entire area of the RAM 43 (ST12). The processes 
in ST12 and the followings of ST12 are also performed in a case where the process of 
ST7 is performed. The CPU 41 stores respective settings (ST13) and initializes 
communication data (ST14). The CPU 41 then clears a certain area of the RAM 43 
when a game is completed (ST15). Further, the CPU 41 checks whether or not a 
request for automatic medal insertion exists (ST16). The request for automatic medal 
insertion exists if a replay was acquired at the last game. If the request exists, the CPU 
41 automatically inserts the number of requested medals (ST17), transmits a medal 
insertion command to the sub controller 82 (ST18), and then shifts to the process of 
ST20. If no request for automatic medal insertion exists, the CPU 41 accepts insertion 
of medals via the medal insertion slot 22 and the BET switches (ST19), and shifts to the 
process of ST20. 

In the process of ST20, the CPU 41 checks whether or not the start lever 6 is 
turned, and checks whether or not 4.1 seconds are elapsed from the last game if the start 
lever 6 is turned (ST21). Specifically, the CPU 41 checks the value of a timer for 
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monitoring a single game, which is set in the process of ST24. If 4.1 seconds are not 
yet elapsed, the CPU 41 waits until the next game is allowed (ST22) and then shifts to 
the process of ST23. 

In the process of ST23, the CPU 41 selects a random number for sampling. 
Specifically, the CPU 41 selects a random number in a range from 0 to 16383. The 
CPU 41 then sets the timer for monitoring a single game (ST24), and performs a game 
state monitoring process (ST25). Further, the CPU 41 performs a probability sampling 
process (ST26). In the probability sampling process, the internally winning prize is 
determined based on the random number selected in ST23 and the probability-sampling 
table corresponding to the current game state determined in the game state monitoring 
process. As described above, the probability-sampling table specifies the random 
numbers, which causes the internally winning to occur for the respective prizes. 

The CPU 41 then performs an internally winning notification process (ST27) 
and a stopping control table selection process (ST28). Further, the CPU 41 transmits 
the start command to the sub controller 82 as a transmission process when a game starts 
(ST29) and initializes the sub controller 82 for spinning the reels (ST30). 

Further, the CPU 41 checks whether or not the stop buttons 7L, 7C, 7R are 
pushed (ST31). If the stop button is pushed, the CPU 41 shifts to the process of ST33. 
On the other hand, if the stop button is not pushed, the CPU 41 shifts to the process of 
ST32. 

In the process of ST32, the CPU 41 checks whether or not the value of an 
automatic stop timer is "0". If the value is "0", the CPU 41 shifts to the process of 
ST33. On the other hand, if the value is not "0", the CPU 41 shifts to the process of 
ST31. In the process of ST33, the number of slidable segments is determined based on 
the request of winnings (i.e., the internally winning prize), the position of the symbol 
(i.e., the position of the reel when the stopping operation is performed) and the selected 
stopping control table, etc. 
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Then, the reel may be additionally rotated according to the number of 
slidable segments determined in ST33 (ST34). The CPU 41 sets a request to stop the 
reel (ST35) and transmits a reel stop command to the sub controller 82 (ST36). 

Further, the CPU 41 checks whether or not all the reels have stopped (ST37), 
and then shifts to the process of ST38 if all the reels have stopped. If all the reels have 
not stopped, the CPU 41 shifts to the process of ST31. Then, an entertaining process, 
which notifies the end of game using an image and sound, is performed at the end of a 
game (ST38) and the CPU 41 searches for the prize to be awarded (ST39). Moreover, 
the CPU 41 checks whether a prize flag is correct or not (ST40) and shifts to the process 
of ST42 if it is correct. On the other hand, if the prize flag is not correct, an "illegal 
error" is indicated (ST41). 

The CPU 41 then checks whether the number of medals awarded is "0" or not 
(ST42). Specifically, the CPU 41 checks which prize is awarded (excluding the 
replay). If the prize is awarded, a certain number of medals are credited or paid out 
according to the game state (i.e., BB is in progress or RB is in progress) and the prize 
(ST43). 

The CPU 41 then checks whether or not BB or RB is in progress (ST44) and 
shifts to the process of ST45 if BB or RB is in progress. If BB or RB is not in progress, 
the CPU 41 shifts to the process of ST48. In the process of ST45, the number of 
games in BB/RB is checked, and the completion of BB is determined (ST46). If BB is 
completed, the CPU 41 clears stored data in RAM after transmission of a BB 
completion command (ST47), and shifts to the process of ST49. In ST46, if BB is not 
yet completed, the CPU 41 shifts to the process of ST49. Further, in ST44, if BB or 
RB is not in progress, a BB/RB winning check process is performed (ST48) and then 
the CPU 41 shifts to the process of ST49. In the process of ST49, the seven segment 
LED is controlled to indicate the numbers appropriately and then the CPU 41 returns to 
the process of ST15. 
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Hereinafter, the stopping control table selection process performed in ST28 
will be described. As shown in Fig. 26, firstly, the CPU 41 determines whether the 
internally winning prize is the "Bell prize" or not (ST50). If the internally winning 
prize is the "Bell prize", the CPU 41 shifts to the process of ST51. On the other hand, 
if the internally winning prize is not the "Bell prize", the CPU 41 shifts to the process of 
ST52. 

In the process of ST51, a random number is selected and one of the table 
number is selected based the stopping control table number selection table. Further, in 
ST52, the stopping control table is selected according to the internally winning prize. 

Hereinafter, with reference to Fig. 27 to 35, the processes regarding the sub 
controller 82 will be described. 

Firstly, with reference to Fig. 27 and 28, an outline of the processes performed 
in the sub controller 82 will be described. The sub CPU 84 checks whether a medal 
insertion command receives, i.e., a medal for a game is inserted, or not (ST101). Here, 
the medal insertion command includes information indicating the number of inserted 
medals, etc. If the sub CPU 84 receives the medal insertion command, the sub CPU 84 
shifts to the process of ST102. In the process of ST102, the number of inserted medals 
is updated while the operation of the start lever 6 is accepted. The sub CPU 84 then 
returns to the process of ST101. 

The sub CPU 84 checks reception of the start command, i.e., whether or not a 
game is started, if the sub CPU 84 has not received the medal insertion command 
(ST103). If the sub CPU 84 has received the start command, the sub CPU 84 
determines the number of bet medals (the game media) for the game (ST104) and 
updates the total number of bet medals (ST105). Further, the process to indicate the 
level on the ceiling indicator is performed (ST106). The sub CPU 84 checks and 
determines whether or not to implement the ceiling-AT (ST107). The sub CPU 84 
then performs execution of the ceiling-AT if it was determined in ST107 (ST108), and 
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returns to the process of ST101. 

The sub CPU 84 checks reception of the winning command, i.e., whether or 
not a prescribed winning prize is awarded, if the sub CPU 84 has not received the start 
command in ST103 (ST109). If the sub CPU 84 has received the winning command, 
the sub CPU 84 updates the total number of paid medals (ST110). The sub CPU 84 
then returns to the process of ST101. 

The sub CPU 84 checks reception of the BB completion command, i.e., 
whether or not BB is completed in the current game, if the sub CPU 84 has not received 
the winning command in ST109 (ST111). If the sub CPU 84 receives the BB 
completion command, the sub CPU 84 clears the total number of bet medals and the 
total number of paid medals stored in the RAM, and then the level "1" is indicated on 
the ceiling indicator (ST112). Since the total number of bet medals and the total 
number of paid medals stored in the RAM are cleared, determination to implement the 
ceiling- AT can be performed starting from completion of BB. 

Then, the start-value for the next implementation of the ceiling- AT is 
determined by a ceiling start-value selection process (ST113). The sub CPU 84 skips 
the processes of ST112 and ST113, and returns to the process of ST101 if the sub CPU 
84 has not received the BB completion command in ST111. 

Figs. 29A through 29D are diagrams explaining the "inserted medals update 
process" in ST102, the "bet medals determination process" in ST104, the "total bet 
medals update process" in ST105 and the "total paid medals update process" in ST110, 
respectively. 

In the inserted medals update process shown in Fig. 29A, information 
regarding the number of inserted medals is stored in the RAM temporarily (ST114). In 
the bet medals determination process shown in Fig. 29B, the number of inserted medals 
is stored in the RAM at ST114 as the number of bet medals for an upcoming game 
(ST115). As described above, the number of inserted medals is observed in the 
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inserted medals update process, and the number of bet medals is determined after the 
reception of the start command. Because the number of inserted medals can be 
changed using the 1-BET switch 11, the 2-BET switch 12 or the MAX-BET switch 13 
until the start lever 6 is operated, it is necessary to determine the number of bet medals 
when the start lever 6 is operated. 

In the total bet medals update process in Fig. 29C, the number of bet medals 
determined in ST115 for the upcoming game being stored in the RAM is added to the 
total number of bet medals (ST116). For example, if three medals are bet in the game, 
"3" is added to the total number of bet medals accordingly. The total number of bet 
medals can be counted by performing the process every game. In the total paid medals 
update process in Fig. 29D, the number of paid medals is added to the total number of 
paid medals if the medals are paid out (ST117). For example, "6" is added if the 
"Plum prize" is awarded, and "0" is added if no prizes are awarded. The total number of 
paid medals can be counted by performing the process every game. 

Fig. 30 shows the ceiling indicator indication process of ST106. In the 
process, firstly, the number of medals in the respective levels of the ceiling being set, 
and the current difference between the number of consumed medals and the number of 
paid medals are compared based on the table for transition to the ceiling (ST118). 
Then, whether the level currently indicated is transferred or not is determined (ST119). 
The level is transferred to the next upper level and the level is indicated on the ceiling 
indicator as the result of the process in ST119 (ST120)* On the other hand, if the level 
is not transferred as the result of ST119, the process is returned to ST118. 

Fig. 31 shows the ceiling-AT start check process of ST 107. The ceiling- AT 
means that the "stopping operation assist-time (AT)", which is implemented to relieve 
the player. The ceiling-AT is implemented if the difference between the number of 
consumed medals and the number of paid medals reaches a prescribed value, and it is 
so-called "ceiling". Incidentally, the prescribed value is determined in the ceiling 
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start-value selection process performed after completion of BB, and the value is 1200, 
1500 or 1800. 

In the process, it is firstly checked that the internally winning of BB occurs or 
it has occurred (ST121). If that is the case, the total number of bet medals and the total 
number of paid medals are cleared (ST122). The ceiling- AT is not therefore 
implemented until BB is completed once the internally winning of BB occurs. 

If neither the internally winning of BB occurs nor it has occurred, it is checked 
whether or not the current difference reaches the value of the ceiling being set (ST123). 
Here, if the difference reaches the value of the ceiling, the table for the ceiling- AT 
quantity selection is set (ST124), and a random number is sampled (ST125). Then the 
sampled random number is added to the ceiling- AT quantity stock counter (ST126). In 
ST123, if the difference is smaller than the value of the ceiling, the process is returned 
to ST121. 

Fig. 32 shows the ceiling start-value selection process of ST 113. The process 
is performed after BB is completed, and the number of medals for implementation of 
the next ceiling-AT is determined. In the process, a random number is sampled based 
on the table for ceiling start-value selection so as to select the value of 1200, 1500 or 
1800 (ST127). The selected value is stored in the RAM until the new value of the 
ceiling is selected after the completion of BB. As described above, since the different 
value of the ceiling is selected in the process, the value of the ceiling varies whereby the 
player is not able to easily recognize when the next ceiling-AT is implemented. 

Fig. 33 shows the ceiling-AT execution process of ST108. In the process, it is 
checked that the value of the notifications counter is "1" or more (ST201). If the value 
is "1" or more, a pushing order notification process is performed to notify the player of 
the order of pushing the stop buttons (ST204). If the value is less than "1", it is 
checked that the value of the ceiling-AT quantity stock counter is "1" or more (ST202). 
If the value of the ceiling-AT quantity stock counter is "1" or more, a ceiling-AT 
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implementation sampling process is performed to determine the number of ceiling to be 
implemented (ST203). 

It means that the ceiling- AT is in progress if the value of the notification 
counter is "1" or more. Further, it means that the ceiling- AT which is being stocked, 
i.e., the ceiling-AT to be implemented, exists if the value of the ceiling-AT quantity 
stock counter is "1" or more. 

Fig. 34 shows the pushing order notification process of ST204. Firstly, "1" is 
subtracted from the number stored in a pushing order notification counter (ST205). 
Then, it is checked whether the internally winning prize is the "Bell prize" or not 
(ST206). If the internally winning prize is the "Bell prize", information, which makes 
the player win the "Bell prize", is notified based on the selected stopping control table 
number (ST207), and the process then returns to ST205. 

Fig. 35 shows the ceiling-AT implementation sampling process of ST203. 
Firstly, a random number is sampled based on the table for a ceiling-AT implementation 
sampling (ST208). As the result, it is checked whether the ceiling-AT is implemented 
or not (ST209). If the implementation of the ceiling-AT is determined, "10" is added 
to the pushing order notification counter (ST210) and "1" is subtracted from the 
ceiling-AT quantity stock counter (ST211). The process then returns to ST208. 

The invention has been described in detail by referring to the embodiments. It 
is obvious to those skilled in art that the invention is not restricted to the embodiments 
mentioned above. In the embodiment, although, the total number of paid medals and 
the total number of bet medals are cleared when the internally winning of BB occurs, 
BB is in progress or BB is awarded, the timing to clear those numbers can be arbitrarily 
set and it is also possible that those numbers are not cleared. 

Further, although the stopping operation assist-time (AT) is always 
implemented when the difference between consumed medals and paid medals reaches a 
prescribed value in the embodiment, a prescribe number of such relieving may be 
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adopted (only once, for example) for the gaming apparatus 1. 

Moreover, in the embodiment, the order of the operation of the stop buttons, 
which is required to win the prize, is notified in the AT, but an AT that notifies the 
internally winning prize can also be adopted. Further, in order to provide an 
advantageous situation for the player, BB or RB may also be adopted besides the AT, in 
which the player may earn plenty of the game token. 

The present invention can be applied to the other gaming apparatus besides the 
pachi-slo gaming apparatus of the embodiment, e.g., a pachinko gaming apparatus and a 
slot machine for casinos. Normally, such slot machines are configured without a stop 
button and are featured so that the reels start spinning by activation of a start lever or a 
start button and stop automatically after a prescribed time elapsed. Further, in lieu of 
payout in coin or medal, it is possible that the slot machine is featured to store 
information regarding the equivalent value of a game into a ticket or a card. 

As described heretofore, according to the present invention, since the backlight 
is set in the front display unit in order to light up the symbols displayed by the variable 
display unit, not only the front side display unit but also the symbols displayed by the 
variable display unit are lit up, whereby both the symbols displayed by the variable 
display unit and the images for entertainment, etc. are clearly displayed. This means 
that not only the images for entertainment displayed by the front display unit but also 
the symbols displayed by the variable display unit are easily viewed by a player of the 
gaming apparatus so that the player can be entertained. 
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